	S90  U2  Topic 7 Notes:  Chemical Reactions



•  Chemical Reaction:  	2 or more substances’ atoms are rearranged and 							become new substances.  
•  In a chemical reaction the properties of the new substances are different from the original substances.

•  You might see the following signs that a chemical change has occurred: change in COLOR, ODOR, TEMPERATURE, GAS (BUBBLES), PRECIPITATE OR LIGHT IS PRODUCED.  (Don’t forget that a change in state is NOT a chemical reaction)
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Use the following information to answer question 11 (on next page)
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	How Do We Write Chemical Equations?


•  2 ways:  word equations and chemical formulas
a.   	silver + bromine  silver bromide                   Ag(s) + Br(g)  AgBr(s)	
b.  	magnesium + oxygen  magnesium oxide    2 Mg(s) + O2(g)  2 MgO(s) +light
c.  	acetic acid (vinegar) + baking soda (sodium bicarbonate)  sodium acetate + 					water + carbon dioxide                                         		
                                 HC2H3O2(aq)  + NaHCO3(s)   NaC2H3O2(aq) + H2O(l) + CO2(g)

•  Reactants:  	the substances that REACT and undergo the chemical change.  They 				are ALWAYS on the LEFT SIDE of the chemical equation.

•  Products:  		the substances that are produced in a chemical reactions .  They are 				ALWAYS on the RIGHT SIDE of the chemical equation.

  Count the number of each atom on the reactant side in the reactions above.    Count the number of each atom on the product side.  What did you find?
a.  Reactants: Ag ______  Br____		Products: Ag ________  Br_________
b.  Reactants: Mg ______ O _______		Products: Mg ________  O _________
c.  R: H ________ C ________ O _________ Na __________     P: H ________ C ________ O _________ Na __________

•  Remember THE LAW OF CONSERVATION OF MASS:  In a chemical reaction the total mass of the reactants is always equal to the total mass of the products.  We see this when we see that the same number of each atom is on each side of the chemical equation even though the atoms are rearranged.
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6. 
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	CHEMICAL BONDS



•  Chemical bonds need to be broken and new ones formed in chemical reactions.  Since energy is stored in chemical bonds, all chemical reactions involve changes in energy.

•  Exothermic reactions release energy (heat, light)       Ex.  combustion, explosions                                                                            		CH4(g) (fuel) + 2O2(g)  CO2(g)  + 2H2O(g) + heat and light energy 
     
•  Endothermic reactions absorb energy (heat, sunlight) from the surroundings               			Ex. electrolysis of  water, cold packs                                                           				2H2O + electrical energy  2H2(g) + O2(g)

  Classify the following reactions as EXOTHERMIC or ENDOTHERMIC:
1.	Frying an egg  ___________
2.	Photosynthesis ____________                          CO2(g) + H2O(l)  C6H12O6(s) + O2(g)                      		carbon dioxide + water + energy from the sun  	glucose + oxygen	
3.	Cellular respiration _________________ C6H12O6(s) + O2(g)  CO2(g) + H2O(l)           			glucose + oxygen  carbon dioxide + water
4. 	A match burning ___________________
5. 	A firefly during mating season ___________________
6.	Hot packs for hiking, skiing, hunting ________________
7.	Cold packs for treating injuries, keeping food cold ________________
  Assignment:  Practice Sheet” Chemical Reactions:  Word Equations”
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12.  Which of the following rows identifies both the elements and the total number of
atoms that are present in one molecule of CH;COOH(aq)?

Row Elements Total Number of Atoms
A. | Carbon, helium, and oxygen 3
B. Carbon, helium, and oxygen 8
C. | Carbon, hydrogen, and oxygen 3
D. | Carbon, hydrogen, and oxygen 8
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A student burns a piece of magnesium that has a mass of 70.2 g and makes the
following observations.

* Heat is generated.
« An intense white light is emitted.
= A mass of 130.8 g of white magnesium oxide ash is produced.
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Numerical Respon

BB The mass of oxygen that reacts in the chemical reaction described above is
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Tim ereated the following molecular model using toothpicks and marshmallows
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19. Which of the following chemical formulas could the model represent?

AW,
B. CH,
[ORRTE)

D. NH,
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Models of Different Molecules
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10.  The chemical formula for the unknown molecule shown above is

A. P,H;OH
B. PH,CH
C. CHOH

D. O,H;CH
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6. Which of the following events is an example of a chemical change?

A, Liquid nitrogen evaporates.
B. A candle burns.

C. Water boils.

D. Ice melts.
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16. Which of the following statements describes a physical property of a substance?

A.  Hydrochloric acid produces heat when mixed with zinc.
B.  Phosphorous burns when exposed to air.

C. Lithium reacts violently with water.

D.  Copper conducts electricity.
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During a laboratory experiment, four students each combined two substances
and recorded their observations.

Substances T and I
Student | Substance I | Substance I Combined

Clear liquid that remains

T | Whitesolid | Clearliquid | (it TR
Clearliquid | Bluc solid Blue liquid

3 | Whiesolid | Clearliquid | Clear liquid that bubbles.

‘White solid that floats on

4| vellowliguia | Whitesalid | R i
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‘Which student maost likely produced a new chemical substance?
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5. Which of the following rows identifies both the elements and number of atoms that
are present in one molecule of CgH,;,04?

Row Elements Number of Atoms
A. | Carbon, helium, and oxygen 12
B. | Carbon, helium, and oxygen 24
C. | Carbon, hydrogen, and oxygen 12
D. | Carbon, hydrogen, and oxygen 24









